The Qinghai Tibetan Plateau permafrost has been the largest permafrost region in middle-low latitude in the world for its high altitude. For the large area permafrost, especially surface deformation brought by it, have serious influence on the road engineering, road maintaining and regional economic development. Consequently, it is essential to monitor the surface deformation and study factors that influent it. We monitored an area named Wudaoliang from July 25, 2015 to June 1, 2016 and 15 Sentinel images were obtained during this time. The area we chose is about 35 kilometers long and 2 kilometers wide, and the national road 109 of China passes through the area. The traditional PS-INSAR (Persistent Scatterer Interferometric Synthetic Aperture Radar) method is not suitable because less historical images in the research area and leading to the number of PS (Persistent Scatterer) points is not enough to obtain accurate deformation results. Therefore, in this paper, we used another method which named QUASI-PSInSAR (QUASI Persistent Scatterer Interferometric Synthetic Aperture Radar) to acquire deformation for it has the advantage to weaken or eliminate the effects of spatial and temporal correlation, which has proved by other scholar. After processing 15 images in the SARproz software, we got the conclusions that, 1) the biggest deformation velocity in the whole area was about 127.9mm/year and about 109.3 mm/year in the road; 2) apparent deformation which have surface deformation more than 30mm/year was about 1.7Km in the road. Meanwhile, soil moisture(SM), Land surface temperature (LST) and surface water(SW), which are primary parameters of the land surface over the same time were reversed by using Sentinel data, Landsat data and ZY-3 data, respectively. After analyzing SM, LST , SW and deformation, we obtained that wet areas which had bigger SM, lower LST and more SW, had greater percentage of severe deformation than arid areas; besides, deformation pattern were different in arid areas and wet areas. During the research time, frost heaving firstly accounted for a large proportion both in the arid and wet areas with the decrease of downward radiation from July to December; after December, thaw settlement came into prominence with the increase downward radiation in the arid areas, while in the wet areas, surface put into diverse situations because of water transformation leading to severe deformation. In summary, soil moisture is an important factor that influences the surface deformation. This relationship between deformation process and soil moisture will be researched more in our further work.
INTRODUCTION
Permafrost is one of the most important factors in land surface process of cold regions. It is extremely sensitive to global warming and seriously affects the ground ecological, hydrological, geophysical and biogeochemical processes in cold areas (Nelson, 2001; Short, 2011) . In cold area, surface deformation is a main factor to influence the transport infrastructure construction and also has a great impact on the stability of the road and its daily maintenance (Zhao, 2016) . The land surface temperature is an important factor on surface freezing and thawing; at the same time, soil moisture changes with surface freezing and thawing. Therefore, it is essential to research the relationship between surface deformation and other surface parameters. With the development of remote sensing, especially the SAR and high spatial resolution technology, it is possible to research surface deformation and relationships in a big region. Therefore, this paper attempted to estimate land surface parameters by using remote sensing images in Qinghai Tibetan Plateau Permafrost. The data and processing method were introduced in Section 2; the analysis and conclusion were shown in Section 3 and Section 4, respectively.
DATA AND PROCESSING

Data
In this paper, we proposed a method which using the Sentinel-1 data to extract the deformation information of the Qinghai-Tibet Highway, and using the high resolution remote sensing data to extract the surface temperature, soil moisture and water of the road area to analyse the relationship among these parameters . The SENTINEL-1 A | B satellite is an Earth observation satellite developed by ESA and AIRBUS in the European Space Agency's Copernicus Plan (GMES), consisting of two satellites using C-band synthetic aperture radar. SENTINEL satellites have high accuracy of track control and ground positioning, and their image products are widely used in settlement monitoring, which can provide high quality monitoring image data sets for medium and low scale ground subsidence monitoring services
The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-2/W7, 2017 (Paloscia, 2013; Venera,2016 (1) The time interval of the re-visit is 24 days and the longest interval is 48 days (1), which can fully guarantee the time correlation of the data set;
(2) The space baseline of data set is less than 150 meters. The short space baseline can facilitate the accurate registration of data and ensure good data coherence to eliminate errors and atmosphere effect; (3)Maximum Doppler center frequency offset is less than 0.06 Hz / PRF. Figure 1 Statistical information of the data set QUASI-PSInSAR approach includes subset celection, coregistration, preliminary analysis, correction of APS and sparse points processing.
Soil moisture
Radar backscattering coefficient can be expressed as Eq. (1) 
Where s is the root mean square (RMS) slope of surface height, ) 0 (  is soil Fresnel reflectivity at normal incidence of a halfspace with a relative permittivity. For differenet soil texture, a linear or quasi-linear relationship exists between Fresnel reflectivity and soil moisture with different empirical constants in different frequency band. The above available algorithm was used to retrive soil moisture with Sentinel-1A IW GRDH data in VV polarization from July 2015 to May 2016, the results are shown in Figure 2 .
The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-2/W7, 2017 Figure 2 . Soil moisture distributions derived from Sentinel-1A over the study area 2.2.3Land surface temperature From the introduction of data at the ahead, it can be known that two kinds of images were used to retrieving land surface temperature. The theory and method are quite different on retrieving LST using ETM+ and TM8 for different numbers of thermal infrared bands. The flow charts of retrieving LST by two images are shown below. Figure 3 The flow charts of retrieving LST by ETM+ and TM 8
After we obtained the radiance of blackbody in thermal infrared band, we estimated actual land surface temperatures Ts by Plank black-body radiation formula, which was shown in eq.(2).
Where, 1 K is about 66.09(W/M2.sr.um) and 2 K is about 282.71K in the ETM+ data. The formula to estimation LST in TM 8 was shown in eq. (3) (Wan, 1996) . (3) Where and are the average and difference emissivity values of two bands, which depend on the land cover types; are the radiance of two bands; bi are the coefficients of each part, which depend on the water vapor content and can be obtained by laboratory experiments、atmospheric parameter or Atmospheric radiation transfer equation. The LST results of 8 times were shown below. 
Surface deformation analysis
After processing the data set, it was found that the main settlement centers in this area were distributed in three areas shown in the following figure during the observation period from July 1, 2015 to July 19, 2016. The settlement contour map was generated by interpolating the PS points to form a fixed sampling interval which can clearly show the position and influence range of the settlement center. The time series settlement variation of ground permanent scatter points can be extracted by the QPS technique. The settlement variation of the permanent scattering points on the National road 109 was basically consistent with the trend in the frozen soil area. Figure 5 The distribution of settlement PS points Figure 6 Ground subsidence contour map and highway overlay effect (enlarged view)
The relationship among these parameters
From August 2015 to June 2016, the Cumulative probability distribution of surface deformation, surface temperature, surface soil moisture and water for arid and humid area were shown in Figure 7 -10. The Maximum distribution probability of surface deformation in arid and humid area for all dates were shown in Figure 11 .
CONCLUSION
In this paper, we first obatined surface deformation, soil parameter, soil temperature and surface water from July, 2015 to July 2016 by Sentinel-1, Landsat ETM+ , Landsat TM8 and ZY-3 data. Then the relationship among these parameters were analysed by probability statistical approach. From this paper, we can get that the surface deformation of Qinghai Tibetan Plateau Permafrost can be estimated by Sentinel-1 data and the accuracy can research millimetres, which is not only helpful to research the influences to roadbed in different seasons ,but also provides information to the road maintenance. After analysing the relationship among surface deformation, soil moisture, soil temperature and surface water, it can be get that surface moisture is in proportion to surface deformation and areas where have bigger soil moisture are more likely to occur server deformations in frozen regions. Figure 7 The Cumulative probability distribution of volume soil moisture in arid and humid areas Figure 8 The Cumulative probability distribution of water in arid and humid areas Figure 9 The Cumulative probability distribution of surface temperature in arid and humid areas Figure 10 The Cumulative probability distribution of surface deformation in dry and wet area Figure 11 The Maximum distribution probability of surface deformation in dry and wet area 
